Molecular Constants of PC1F4
K. V e n k a t e s w a r l u and C. P. G ir ij a v a l l a b h a n Department of Physics, Kerala University Centre, Cochin-22, India The infrared and Raman spectra of PC1F4 were obtained by HOLMES 1. The data indicate that the molecule has a trigonal bipyram id structure M XYoZ2 belonging to the C2v point group. The normal vibrations of this type of molecules are given by 5 A j + 1 A 2 + 3 + 3 B 2 . A preliminary normal co-ordinate calculation for PC1F4 was given by H o l m e s 2. In this investigation a slightly altered set of potential energy constants of the G.V.F.F. type are presented along with the mean square amplitudes of vibration, shrinkage effect and the C o r i o 1 i s coupling coefficients.
Potential energy constants
The co-ordinates and orientation of the molecule are given in fig. 1 . The symmetry co-ordinates given by S a t h i a n a n d a n et al. 3 are followed in this cal culation. G and F matrices are derived in the usual manner and the force constants are obtained by a solution of the GF secular equation.
Generalised mean square amplitudes
The parallel mean square amplitude ( (A z ) 2) , the perpendicular mean square amplitudes ( (A y )2) and ( (Ax) 2) and the mean cross products ( (Az) (Ay) ( (Az) (Ax) ) and ( (Ay) (Ax) ) are calculated for a temperature of 300 K by the method given by 
C o r i o 1 i s coupling coefficients
All the six possible coupling schemes are found to be active in PC1F4 . They are: 3 K. S a t h i a n a n d a n , K. R a m a s w a m y , S. S u n d a r a m , and F. The C o r i o 1 i s coupling matrices are derived from the atomic masses and geometry of the mole cule. The s values are calculated from the formula given by M e a n and P o l o 5.
Results and Discussion
The vibrational frequencies, bond lengths and inter bond angles employed in this calculation are taken from the work of H o l m e s 2. In solving the secular equation the force constants given in re ference 2 were used as initial trial values. However, it is found that the value of equatorial P -F stretch ing force constant given by H o l m e s (6.96 mdyn/Ä) is too large. Further the value given by HOLMES for the interaction force constant for the stretching of equatorial P -F bonds (2.40 mdyn/Ä) also seems to be unlikely. Hence another set of force constants which reproduced the frequency within 0.5% is given here ( Table I ) . The values given in Table I Table I I gives the generalised mean square am pli tudes of vibration evaluated for a temperature of 300 K. It can be observed that the parallel mean square amplitudes of the equatorial P -Cl bonds in PC1F4 and PC14F 6 are almost the same whereas the perpendicular amplitudes are different. For the axial P -F bond the parallel mean square amplitude in PC1F4 is only half that in PC14F. This indicates that the axial flourine atom in PC1F4 has a smaller de gree of vibrational motion when compared with the axial flourine atom in PC14F. The mean square amplitude for the equatorial P -F bond is smaller when compared with axial P -F bond, as may be expected.
The linear shrinkage effect7 for the F5 -P -F6 is also calculated from the corresponding perpendi cular amplitudes (Table I I I ) . No electron diffrac tion data are available for comparison.
F5 -P i -Fö 0.017112 0.002971 0.01182 Table III . Shrinkage Effect in PC1F4 .
The C o r i o 1 i s coupling coefficients are pre sented in Table IV . It is found that the axial sym- Table II . Generalised Mean Square Amplitudes of PC1F4 [in Ä2] at 300 °K.
5 J. H. M e a n and S. R. P o l o , J. chem. Physics 24, 1119 6 K. V e n k a t e s w a r l u and C. P . G i r i j a v a l l a b h a n , under [1956] . publication. 7 Y. M o r i n o , J. chem. Physics 36, 1050 [1962] . A number of investigators 1-9 have reported the formation of mixed ligand chelates from either two binary complexes or on the addition of a secondary
